Introduction
In a world of complex and multifaceted technological development, a certain degree of industry coordination is vital for economic progress. The ever-expanding role of information and communication technology (ICT) in our economy, in particular, is such that an increasing number of products and services build upon the technical specifications developed by pre-existing technology. This type of incremental innovation is stimulated by the operation of standard-setting organizations (SSOs), which serve as a platform for coordinated development of interoperability standards.
1 At the same time, SSOs set up private regimes with far-reaching market implications, raising new challenges for antitrust enforcement. 2 The extensive reliance on interoperability standards in this complex technological environment bears important consequences for the holders of any patent that is "essential" 3 to a relevant standard ("standard-essential patent" ["SEP"]): SEP holders are entitled to demand royalties to any so called "standard implementer" each and every time that standard is practiced. Effectively, SSOs confer SEP holders a position of monopoly in technology implementing the relevant standard. To mitigate concerns associated with this monopoly, however, SSOs adopt specific rules that are aimed to prevent SEP holders from abusing such privileged positions, for example by extracting excessive royalties from implementers who have made specific investments relying on the standard (a situation that has become known as "patent holdup"). 4 These rules, defining the procedures that must be followed in relation to identification and licensing of SEPs, constitute a fundamental part of an SSO's intellectual property rights (IPR) policy, and 3 The concept of "essentiality" depends on the SSO in question, and may refer not only to technical, but also commercial essentiality -ie that non-infringing alternatives may exist but are too expensive or cumbersome to be worth bringing to the market. According to the survey conducted for the joint study of the National Academy of Science and the United States Patent and Trademark Office, two SSOs in the ICT sector (IEEE and VITA) include commercial essentiality within their IPR policies regarding disclosure and licensing commitments, and one SSO (ETSI) explicitly rules it out. See Keith Maskus and Stephen A. Merrill, Patent Challenges for Standard-Setting in the Global Economy: Lessons from Information and Communication Technology (National Academy Press 2013) 38. 4 See for example IEEE's lawyer Michael Lindsay's characterization of the entire patent policy as "intended to prevent the risk of 'patent holdup' (as well as 'patent stacking')". See Michael A. Lindsay, Letter to Assistant Attorney General William J. Baer, 7 November 2014. Not currently available on the IEEE's website, but on file with the authors.
To minimize uncertainty and maximize the adoption and use of their standards, some SSOs have throughout the years altered their internal rules (and in particular their Patent Policy) addressing concerns expressed by their members, or more generally by antitrust authorities, about the enforcement of SEPs. One of such recent changes is the Policy Update of the Institute of Electrical and Electronics Engineers ("IEEE") Standardization Association (altogether, "IEEE-SA").
10 This Policy Update was meant to address the challenges arising from the vagueness of FRAND commitments, 11 facilitating negotiations between technology owners and implementers. However, despite the favourable view expressed by the US Department of Justice ("DoJ") in a Business Review Letter.
12 the revised Policy has been subject to much critique, both for its substantive amendments and the controversial process that led to its revision. 13 of the patent to a standard. Nevertheless, the data of that research (obtained from the case pleadings) indicates that about 1/3 of the patents asserted in litigated cases relates to SEPs, with another third being non-SEP and the remaining third not being identifiable as any of the two. This paper reviews both the substance and process of the Policy Update, and seeks to examine how it squares with the EU competition law framework. Section 2 discusses the function of SSOs' IPR Policies and the controversies they have generated within EU competition law. Section 3 then introduces the reader to the governance and structure of the IEEE, with particular focus on the IEEE-SA. Section 4 discusses the specific modifications of the Patent Policy brought by the Policy Update and the process that led to its adoption. Finally, Section 5 discusses the possible application of EU competition law to the standardization agreements based on the application of the Policy; and Section 6 draws some conclusions.
2. The challenge of SSOs' IPR policies: functions and scrutiny 2.1. The role of IPR policies in SSOs Disputes over the scope and purpose of the rules of engagement for members of an association are far from uncommon in antitrust law.
14 But disputes concerning the IPR policy of SSOs are somewhat different. Despite having as raison d'etre the joint pursuit of a common goal, SSOs differ in nature and purpose from professional or trade associations. In those associations, members typically share in the burdens and benefits generated by the common rules: they all form part of one broad and relatively uniform category, whose interest are consistently pursued in the activities of the association. In SSOs involving patented technology, 14 Within the European Union, see eg EPI code of conduct (Case IV/36.147) the common goal (definition and adoption of standards) operates at a more abstract level, while tensions arise with regard to its implications for the diverging interests of SSO participants. In particular, the prospect of selection of a particular technology for inclusion in a standard triggers a division into two categories -SEP holders and technology users -striving for the protection of their interests within the SSO. Before selection, the main aim for companies holding relevant patents will be to ensure that the SSO defines a framework enabling enforcement of such patents; while the goal for technology users will be to secure access to those patents, which in turn facilitates adoption of the standard. The same conflict materializes concretely in licensing negotiations taking place after selection: technology owners holding an SEP will tend to demand implementers royalties corresponding to the market value of that patent; while technology users will seek to limit the extent to which such value reflects the market boost received as a result of the SEP status.
15
This tension is inherent in SSOs as they constitute simultaneously an association of sellers and buyers of technology which, often protected in the form of intellectual property, ends up being part of a standard. Each SSO faces the challenge of catering both to the interests of companies whose business model is centred around licensing their own technology for others to build upon, and those of companies who do not have relevant patents, and whose business model is predominantly about making incremental changes to the existing paradigm. 16 A patent policy thus serves a two-folded function: on the one hand, attracting technology owners to participate in standardization by ensuring a fair return on investment for SEP holders, and maintaining their obligations reasonable and proportionate ("incentivizing function"); on the other hand, defining sufficient safeguards to limit the ability of SEP holders to exploit their privileged position ("prophylactic function"). 17 As illustrated below through the record of scrutiny 15 This conflict between negotiating parties goes beyond SSO members, as any firm making use of the standard finds itself in the position of technology implementer. SSO rules therefore aim to cast a broader net, which extends FRAND entitlement to any third parties implementing the standard, precisely to constrain the ability of SEP holders to the abuse the market power that is bestowed upon them as a result of the standardization process.
16
Technically there is also a third type of companies, those that own relevant technology and are vertically integrated into the manufacturing and selling of standards-compliant products. Although these companies have mixed incentives in the standard-setting process, when it comes to licensing they can be subsumed under the two existing categories: at any time, they act either as seller or as buyer for a particular patented technology included in a standard.
17
It is worth noting that these prophylactic rules are independent from, and possibly unrelated to, the antitrust liability of SEP holders. SSOs rules limiting patentees behavior may thus go beyond the requirements of antitrust laws, effectively imposing "antitrust plus" obligations on patent holders as a matter of IP policy. An obvious example is the rule prescribing that SEP holders will be requested to submit a commitment to license their SEPs on FRAND terms, regardless of the existence of a dominant position in the relevant antitrust market.
of SSOs' patent policies under EU competition law, the pursuit of the prophylactic function risks shifting bargaining power from technology owners to technology users, raising concerns about the latter's exploitation of SSOs as a vehicle to reach anticompetitive outcomes.
2.2. EU competition law v IPR policies of SSOs: lessons from the ETSI experience The first manifestation of competitive concern with an SSO's IPR policy in EU arose in the context of the proposed IPR Policy and Undertaking (hereinafter "Undertaking") of the European Telecommunications Standardisation Institute (ETSI), approved by its General Assembly in March 1993. 18 The proposed Undertaking required members to license any essential IPR to other ETSI members on FRAND terms, with the exception of those IPRs for which such licences were withheld within 180 days after the Technical Assembly put the relevant standard in the work programme. 19 This framework, which implied also the disclosure of a maximum royalty rate for licensed IPRs, had been preliminarily adopted by ETSI pending a request to the European Commission for exemption from the application of article 86 (1) of the Treaty (currently 101 (1) TFEU) pursuant to article 86 (3) (currently 101 (3)).
The proposal generated widespread criticism and multiple threats of withdrawal from ETSI, particularly from important IPR owners. 20 Ultimately, the process grounded to a halt when, in a letter to ETSI and the complainant CBEMA (the Computer and Business Equipment Manufacturers Association), the Commission expressed its adversity to the grant of an exemption for the "licensing-by-default" system envisaged in the Undertaking. 21 In particular, the Commission took issue with the lack of precise information over the technological content of standards before the public enquiry stage, which would make it technically unfeasible for IPR owners to identify and withhold IPRs. SIIT '99, Aachen, IEEE, ISBN 0-7803-9935-8, 1999. 21 See Maurits Dolmans, 'Standards for Standards ' (2002) 26 (1) Fordham International Law Journal, 163, 181. 22 ibid.
outcome of the exemption procedure, ETSI decided to abandon the Undertaking 23 and adopted a revised IPR policy, approved by its General Assembly in November 1994. The fundamental modification of that policy was that members would be required to disclose in good faith the existence of any essential IPRs, including any potential future IPRs and IPRs held by third parties. 24 Disclosure would then trigger a request by the Director of ETSI to the SEP owner in order to license that IP on FRAND terms. In case of denial of such request, and where no alternative was available for the particular standard, ETSI director would request re-consideration of the denial, and should that be unsuccessful, pass the patent owner's explanation on to the European Commission to see what further action might be appropriate.
25
Following the European Commission's prompt, ETSI had thus revised its IPR policy restoring the freedom of members to determine whether and how they would license SEPs. Since the interference with patent holders' freedom to license and incentive to develop new technologies was a pivotal consideration in the Commission's objection to the Undertaking, 26 the approval of the revised policy by the Commission came as no surprise. 27 Crucially, the new mechanism demonstrated being more proportionate to address the potential issue of patent holdup, by limiting ETSI members' burden of disclosure to SEPs of which they have good faith awareness, whilst also expanding the reach of the enquiry to SEPs held by third parties.
A few years later, in the context of the Sun antitrust investigation, 28 ETSI's IPR policy ended up again being subject to the European Commission's scrutiny. The European Commission was concerned that Sun had erected an artificial barrier to entry in the market for Global System for Mobile Communications (GSM) smart cards as a result of: (i) the late disclosure and identification of claimed essential IPR in the standard; and (ii) the apparent non-essentiality of the claimed essential IPR. 29 30 Responding to a written enquiry, Commissioner for Competition Policy Mario Monti expressed the Commission's desire that SSOs develop internal rules adequate to prevent the creation of situations of artificial barriers to entry through misleading declarations of IPRs in the standard-setting process (so called "patent ambush"). Commissioner Monti also commented on the need for a revised IPR policy of ETSI in this regard, which subsequently became the object of a separate investigation. Eventually, ETSI's 46th General Assembly approved in November 2005 a series of changes that strengthened disclosure obligations, 31 in particular revising the language of the IPR Policy to reflect a general obligation to undertake a "reasonable endeavour" in identifying and declaring essential IPRs, not only in cases of specific "awareness" during participation in the development of a standard or technical specification.
32 Measures taken at the General Assembly included the clarifications in ETSI's Guide to IPRs that members with IPR portfolio should adopt procedures to ensure that its participants are aware of any SEPs in the portfolio, 33 and that SEP holders are allowed to disclose the most restrictive licensing terms. 34 Furthermore, a working group was formed to examine the possibility to introduce ex ante licensing (ie where royalties are set or discussed before a standard is agreed).
35 Satisfied with those measures, the Commission closed the investigation situating itself at the opposite end of the spectrum than during its first ETSI's IPR policy in 1995: less sceptical and concerned of the adoption of private regulatory measures, more preoccupied that such measures be sufficiently robust to constrain the behaviour of patent owners. Figure 1 illustrates Standards and Technology, [12] [13] the more a patent policy privileges the incentivizing over the prophylactic function, the more the SSO is prone to a patent holdup scenario (left side in the graph). The existence of such scenario may well implicate the responsibility of the SSO, as the Commission seemed to imply in the Sun/ETSI investigation.
36
As the SSO takes steps to actively minimize the risk of holdup, however, the pendulum begins moving towards a different area of concern for antitrust (right side of the graph): coordination amongst buyers, ie standard implementers.
This swinging of the pendulum between two conflicting SSO approaches to patent policy is a direct consequence of the tension between two different goals of competition policy pursued in this realm: on the one hand, limiting the possibility to use SSOs as a vehicle of collusion; on the other hand, preventing the risk that individual SEP owners take advantage of insufficient clarity in the existing procedures to exploit their advantageous position to the detriment of their customers and consumers. To pursue the two goals simultaneously, SSOs must remain within reasonable limits when adopting regulatory measures to address these concerns. As illustrated in the following sections, the preventative measures recently adopted by the IEEE dangerously shift the pendulum into a zone of potential collusion, exposing future IEEE standards to possible antitrust challenges. Before making a substantive analysis of those challenges, however, it is important to understand the way in which standard setting is influenced by the governance structure and the relevant procedures of the IEEE-SA.
Structure and governance of the IEEE-SA
The IEEE, a privately-driven organization incorporated under US law, is one of the largest technical professional societies. With around 450,000 members from nearly 160 countries, the IEEE is engaged in various branches of modern engineering and ICT industry. According to its mission statement, the activities of the Institute are predominantly aimed at fostering innovation and contributing to the global technical progress. 37 The Institute serves as an overarching organization for a large number of societies, boards and committees, including its Standardization Association (IEEE-SA).
A considerable number of standards for wireless telecommunications were developed under coordination of the IEEE-SA platform. For instance, standardization of the bottom two layers of the ISO/OIS protocol stack led to formation of IEEE 802.15.4 38 and subsequently, the ZigBee technical specification, which allowed low-cost and low-speed data transfer between devices. This short-range communication system intends to provide applications with relaxed throughput and latency requirements in WPAN, and is commonly used in traffic management systems and electrical meters with in-home displays. 39 Similarly, the set of specifications for Wi-Fi chipsets, 40 also referred to as the IEEE 802.11 WLAN standard, enables the interconnection of electronics technologized via wireless telecommunications. Like a number of other fundamental IEEE technical specifications, the mentioned standards are subject to industry-wide commitment and proved to be almost indispensable in modern reality. IEEE's standard development activity is accredited by the American National Standards Institute (ANSI), 41 which implies that standards developed within its forum enjoy a certain degree of authority at both national and international levels.
42
Being a specialized organizational unit ("Major Board") 43 of the Institute, the IEEE-SA has its own governance system and a high degree of authority over matters related to standardization. 44 Chaired by a President, who acts as a contact point for external stakeholders, 45 the IEEE-SA is governed by its own Board of Governors (BOG) that in turn establishes the Association's policies and delivers financial oversight of the Association's activities to the IEEE's highest hierarchical authority, the Board of Directors. 46 A maximum of 15 BOG members is elected every two years by IEEE voting members who also hold membership of the IEEE-SA.
47
Each year, the BOG appoints the Standards Board (SASB) amongst the voting members of both IEEE-SA and IEEE. 48 The SASB plays an important role in the processes of development and approval of IEEE draft standards, and divides its activities between different SASB standing committees. For instance, the Patent Committee (PatCom) reviews standard-setting processes with regard to the use of patented technologies. 49 PatCom is also responsible for defining the Institute's IPR Policy, although its contributions take the form of non-binding recommendations to the SASB. Modifications in the IEEE-SA's bylaws (including in the IPR Policy) involve participation of the other committee of SASB, namely the Procedures Committee (ProCom), also appointed by the SASB. 50 However, the engagement of the ProCom in the processes of alteration the IEEE-SA's bylaws is not obligatory 51 : for instance, the process for the Patent Policy Update in 2007 happened entirely within the PatCom. 52 In order to ensure that IEEE-SA standard-setting activity respects minimum procedural safeguards, a set of specific rules is defined within its regulatory framework. Each of the IEEE-SA standards development stages, namely the proposal to standardize; the definition of technical conditions and requirements to be included in the perspective standard; and the approval of a standard's draft, 53 should be guided by the principles of due process, openness, consensus, balance, and the right of appeal. 55 in order to benefit from "rule of reason" treatment, 56 SSOs are required inter alia, to provide stakeholders access to information, to offer them opportunities to participate and express their position in standardization activities, and to prevent domination by a single interest group. 57 Finally, meetings and discussions within the IEEE-SA are guided by 49 IEEE-SA Standards Board Bylaws Article 4.2.5; this Committee is composed of at least four but not more than six persons, who must be voting members of the SASB or the BOG. IEEE-SA Standards Board Bylaws, Article 8 states that "proposed modifications to these bylaws may be submitted to the IEEE-SA ProCom for its consideration " … (emphasis added) 52 See the Request for Business Review Letter (n 11) 3-4. 53 This division of standards development stages is rather simplified, as each of the three stages is typically comprised out of more phases. In particular, the amendment provides that "the conduct of […] a standards development organization while engaged in a standards development activity […] shall not be deemed illegal per se; such conduct shall be judged on the basis of its reasonableness, taking into account all relevant factors affecting competition, including, but not limited to, effects on competition in properly defined, relevant research, development, product, process, and service markets". the Association's Antitrust and Competition Policy 58 and subject to the Robert's Rules of Order (RORN), 59 which defines procedures applicable to meetings, debates and balloting in organizations and assemblies.
Compliance with the aforementioned rules and principles, together with the largely overlapping requirements imposed by ANSI 60 and the principles for the development of international standards of the WTO, 61 ensures that standards crafted as a result of those standards development processes do not constitute manipulation and result in a barrier to trade and development. The consistency of this framework would be undermined by an interpretation, explained in Section 4.2 below, according to which such principles do not apply to the development of policies (such as the Patent Policy Update) which are pertinent to the IEEE's standard-setting activities. See Decision of the TBT Committee on principles for the development of international standards, guides and recommendations with relation to Articles 2, 5 and Annex 3 of the Agreement. G/TBT/1/Rev.7, 28 November 2000, Section IX (referring to the principles of transparency, openness, impartiality, consensus, coherence, effectiveness and relevance). Compliance with those principles ultimately triggers a presumption that the resulting standards do not constitute (potential) barriers to international trade and development (TBT Agreement, Article 2.4). within Working Groups, 62 which prevented working group members from making sensible cost-benefit comparisons and therefore reaching decisions on a consensus basis. 63 To overcome these challenges, the IEEE-SA proposed a modification enabling patent holders to disclose the most restrictive licensing terms (which may include the maximum licensing rate) of their SEPs, and allowing Working Group members to discuss the relative costs and benefits of alternative technologies within technical standard-setting meetings under certain conditions. As acknowledged by the DoJ in its Business Review Letter, those conditions included the ability to discuss the costs of licensing the essential patent claims needed to implement the technologies under consideration, but do not allow joint negotiation and discussion of specific licensing terms, as that would lead to coordination giving rise to possibly anticompetitive effects.
64
Confirming its positive assessment of the analogous patent policy update approved in its VITA Business Review Letter in 2006, the DoJ condoned the proposed modifications. It also noted that the enactment of these measures may not be desirable for all SSOs, in particular as voluntary disclosure of most restrictive licensing terms may lead to a decrease in participation of standard-setting activities by patent holders.
Despite recent approval and implementation of those modifications, the DoJ was soon confronted with another Business Review request for an important alteration of the IEEE-SA's patent policy. The alteration was the result of the work of an ad-hoc group formed to discuss the six propositions 65 The six proposals were the following:
. Put some limitations on the right of the patent holder who has made a FRAND licensing commitment to seek an injunction . Find ways to lower the transactions cost of determining FRAND licensing terms . Identify proposed technology that involves patents which the patent holder has not agreed to license on FRAND terms in advance. . Make it clear that licensing commitments transfer to subsequent purchasers. . Allow licensees to request cash-only licensing terms; prohibit the mandatory crosslicensing of patents that are not essential to the standard or a related family of standards; and permit voluntary cross-licensing of all patents. . Increase certainty that patents declared essential are essential to the standard after it is set.
66
Renata Hesse, Deputy Assistant Att'y Gen., Antitrust Div., U.S. Dep't of Justice, Six 'Small' Proposals for SSOs Before Lunch, Remarks as Prepared for the ITU-T Patent patent policy to deal with the problem of vagueness of FRAND, 67 particularly since the opportunity to disclose the most restrictive licensing terms had only been used in 2 out of the 40 occasions in which SEP holders submitted a Letter of Assurance (LOA) committing to license on FRAND terms. He noted that clarification of the meaning of RAND had been encouraged by regulators in US and EU, as well as by retail companies alleging to have been involved in disputes for disproportionate royalty requests in relation to the use of a standard. As a result, the Business Review Request sought approval of four fundamental changes in the patent policy:
. First, a clarification that patent holders are bound by the IEEE RAND Commitment to license their patents for "any Compliant Implementation", whereby "Compliant Implementation" is defined as any product (eg component, sub-assembly, or end-product) or service that conforms to any mandatory or optional portion of a normative clause of an IEEE Standard".
68
. Second, a clarification that a LOA posted on IEEE's website "signifies that reasonable terms and conditions, including without compensation or under Reasonable Rates, are sufficient compensation for a license to use those Essential Patent Claims" and "precludes seeking, or seeking to enforce, a [n injunction] 69 except as provided in [IEEE-SA's] policy". 70 The foreseen exception is when "the implementer fails to participate in, or to comply with the outcome of, an adjudication, including an affirming first-level appellate review […] by one or more courts that have the authority to: determine Reasonable Rates and other reasonable terms and conditions; adjudicate patent validity, enforceability, essentiality, and infringement; award monetary damages; and resolve any defenses and counterclaims".
71
. Third, a clarification that "Reasonable Rate" means "appropriate compensation to the patent holder for the practice of an Essential Patent Claim excluding the value, if any, resulting from the inclusion of that […] technology in the IEEE standard". 72 In particular, determination of such Reasonable Rates should include: (a) the value that the functionality of the Roundtable 13 (10 October 2012) <http://www.justice.gov/atr/public/speeches/287855. pdf>. 67 See also Lindsay's letter to Assistant Attorney General Baer (n 4), citing Christine Varney's Six Proposals speech: "Clarity alone does not eliminate the possibility of hold up … but it is a step in the right direction". More specifically, the policy refers to a Prohibitive Order, which is defined in [6.2] as "an interim or permanent injunction, exclusion order or similar decision that limits or prevents making, using or selling a compliant implementation". claimed invention or inventive feature within the Essential Patent Claim contributes to the value of the relevant functionality of the smallest saleable Compliant Implementation (SSCI) that practices the Essential Patent Claim; (b) the value that the Essential Patent Claim contributes to the SSCI that practices that claim, in light of the value contributed by all Essential Patent Claims for the same IEEE Standard practiced in that Compliant Implementation; and (c) the existing licences covering use of the Essential Patent Claim, where such licences were not obtained under the explicit or implicit threat of a Prohibitive Order, and where the circumstances and resulting licences are otherwise sufficiently comparable to the circumstances of the contemplated licence. . Fourth, a clarification that SEP holders can require reciprocity with regard to the licensee's patents that are essential to the same standard, but not with regard to non-SEPs or patents that are essential to other standards.
In its Business Review Letter, the DoJ expressed the view that these changes offer the advantage of bringing clarity to the existing framework, thereby facilitating negotiations between SEP owners and standard implementers. With particular reference to the exclusion of injunctive relief before final adjudication of infringement, validity or essentiality, the DoJ viewed the provision as unproblematic because it was not "significantly more restrictive than current U.S. law". 73 It also reasoned that patent owners can always refuse to submit LOAs if they want to maintain their right to seek injunctive relief. In taking this formalistic view of what patent owners remain free to do, however, the DoJ failed to acknowledge the reality of negotiations in terms of what patent owners are incentivized to do, considering the likely exclusion of LOA-free technology from relevant IEEE standards. 74 In a similar fashion, the DoJ downplayed the role of the royalty determination method, noting that its identified criteria are merely "recommended", and that it remains open to parties' negotiation over additional elements. Finally, it observed that the duty to grant licences to any compliant implementation does not mandate the use of specific (or the same) licensing terms at different level of production, and that cross-licensing and portfolio licensing of patents not essential to the standard can be obtained (but not imposed) through negotiations.
73
Business Review Letter (n 12) 10.
74
For evidence of the likelihood of this scenario, see the case of the work around the IEEE-802.11ah standard amendment, the so called "Long Range WLAN at Sub 1 GHz", narrated by Katznelson (n 11) 4. In that working group, a design-around solution was proposed to avoid using the (46) SEPs declared by Qualcomm in standard IEEE-P802.11ah, for which Qualcomm had failed to submit a Letter of Assurance in line with the revised IP policy. The working group could not make a compromised solution, and therefore postponed discussions about this standard amendment to its next meeting in July 2016. See <https://mentor.ieee.org/802.11/dcn/15/11-15-0950-00-00ah-july-2015-tgah-closingreport.pptx> accessed 10 August 2016.
As a result, the DoJ concluded that any anticompetitive harm in the Policy Update was not likely, and to the extent that there is such harm, "potential procompetitive benefits likely outweigh [it]". 75 It is worth noting however that, while this statement reflects the "rule of reason" type of balancing followed in the United States for agreements such as those described in the IEEE-SA patent policy, 76 an assessment of the same practice under EU competition law would be conducted under a different analytical framework, possibly leading to conflicting results. Prior to delving into that framework in Section 5, the following subsection describes the key steps of the process through which the Policy Update came into being. Since neither the minutes the Ad Hoc committee's meetings, nor those of the subcommittee were publicly available, the course of the discussions and the rationale behind the decisions taken at those meetings remain unknown. In the view of the Ad Hoc committee, however, this accountability gap was filled by the presentation of reports at the PatCom meetings and the IEEE-SA Patent Forum.
78
After the Ad Hoc's approval, the draft was opened for an online public review and commenting. In total, four drafts were available for the public review, 680 comments were made and 547 of them were responded to by the Ad Hoc. The forth and the last version incorporated some of the suggested modifications, As noted, rule of reason treatment is granted to SDOs provided that they fulfil a number of requirements. However, the IEEE's departure from the principles of due process and consensus, as documented in the present section, suggests that IEEE-SA standard-setting activity under the new Policy would not be eligible for the USDOA safe harbour, calling for a stricter scrutiny of potentially anticompetitive conduct. voting, with favourable vote from three individuals who were also members of the Ad Hoc committee. 80 The negative votes came from the two individuals who were not part of the committee. 81 The Chair, 82 who was also the member of the Ad Hoc, abstained. The draft was subsequently submitted for consideration of the SASB, which discussed the proposed Policy Update in its open session held in August 2014. After accepting the PatCom report in paper balloting, 83 the SASB forwarded the draft to the BOG for approval, 84 which took place in December 2014. 85 Subsequently, a final approval was sought and obtained from the Board of Directors at a meeting in February 2014.
86
The high approval rate at the BOG and the additional support obtained from the Board of Directors indicate the attainment of consensus 87 and the review by the democratically elected authority of the IEEE.
88 However, it is questionable whether the deficiencies in the processes of policy development and approval at the lower levels, namely SASB, PatCom and Ad Hoc committee can be adequately remedied by these measures taken at the highest hierarchical level.
Firstly, as it appears from the composition of the Ad Hoc and the 2014 PatCom, charged with the crucial decision of accepting the Policy Update, the revised Policy was not drafted by all interested stakeholders; rather, the process was dominated by major technology users, who systematically defended their own commercial interests in favour of certain policy changes.
89 Technology owners, who should have been represented in the Ad Hoc as a counterweight to equipment manufacturers and vendors, were involved in the process only at its final stages. Their negative votes during the PatCom ballot in June 2014 could not possibly have made a difference for the outcome, as they were outnumbered by the members of the Ad Hoc itself. 90 Secondly, and relatedly, the Patent Policy drafting process failed to comply with the IEEE-SA core principle of consensus, which requires a substantial agreement reached between directly and materially affected interest groups 91 and implies a consideration of all diverging views and objections.
Thirdly, it remains questionable whether the provision of the motion for paper balloting during the SASB meeting entirely followed the procedure prescribed in the RORN. 92 While an action requiring a specific vote can in principle be taken by unanimous consent reflecting the will of governing body, 93 a prior verification by the chair that no member objects as regard the action is necessary for obtaining the unanimous consent. 94 Since the minutes of the SASB meeting are silent as regards this verification by the chair, the compliance of the balloting process with the RORN cannot be established with certainty. 95 Finally, the IEEE-SA appears to have failed to fulfil its duty of coordination with respect to its independent US affiliate IEEE USA, 96 which specifically objected to the Policy Update. In its resolution of 21 November 2014, the IEEE-USA Board of Directors sought clarification on the evidence that the IEEE (-SA) was harmed by the 2007 Policy, the specific problems addressed by 89 Roy E. Hoffinger (n 13) 6-7.
90
For a further empirical analysis of the process of the development and the adoption of IEEE-SA Patent Policy Update and the handling of the comments submitted during the public review, see Sidak, 'Testing for Bias to Suppress Royalties for Standard-Essential Patents' (n 13). By the same token, it is unclear whether the statement of no objections has been asked by the chair during the BOG voting which similar to the SASB occurred via paper balloting; see (BOG) Meeting Minutes of 5 December 2014 (n 85).
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Much as the IEEE-SA, the IEEE-USA is an organizational unit ('Major Board') of the IEEE. Pursuant to I-303 Sec 2 IEEE Bylaws, Major Boards should coordinate programmes related to the missions of other Major Boards. Since the core activities of the IEEE-USA include recommending policies intending to serve engineering professionals and general public of the US ((IEEE Bylaws I-303 Sec 8), it has a considerable interest in policies governing Institute's standardization activities. the proposed change and the way in which each of the proposed changes contributes to resolving those problems. 97 Despite their significance, those questions were never addressed by the IEEE-SA. 98 Despite the above-mentioned issues, the IEEE-SA Patent Policy Update has survived a series of appeals. In August 2014, the proposed policy amendments were appealed by the technology owners disadvantaged by the substantive and procedural aspects of the updated Patent Policy before the BOG. 99 This appeal was rejected by the BOG, which in contrast to the claim of the appellants, considered the appeal not related to inaction of the SASB and therefore not timely.
100 A second appeal, this time related to the SASB approval of draft policy modifications, was filed before the BOG in September 2014, 101 but failed due to the appellants' failure to establish a prima facie case, and thus obtain BOG Appeal Panel jurisdiction.
102
The subsequent re-accreditation of the IEEE as an Accredited Standard Developer (ASD) 103 was appealed before the ANSI Executive Standards Council (ExSC) in October 2015, followed by a hearing on 9 February 2016. 104 In its reasoning, the ANSI ExSc Panel determined that the ANSI Essential Requirements, compliance with which serves as a basis for ASD accreditation, 
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The appellants were Qualcomm Incorporated, Alcatel-Lucent USA Incorporated, Fraunhofer-Gesellschaft e.V., InterDigital Incorporated, Nokia Corporation, Nokia Solutions and Networks Oy, Panasonic Corporation, and SanDisk Corporation. Appelants' Appeal Brief of 11 August 2014, on file with the authors. 100 The BOG Appeal Panel stated that the SASB members' decision to hold a joint meeting with the PatCom, which initiated the process of policy approval on the top hierarchical levels of the IEEE-SA and the IEEE, constituted an "action". Pursuant Section 5.8.3 of IEEE-SA Standards Board Operations Manual, an action can be appealed within 30 days following its notification, while "inaction" can be appealed within 60 days. The appeal at issue was filed within 60 days, exceeding the time limit granted by the IEEE-SA regulatory framework. Furthermore, even if the appeal had been timely, the BOG Appeal Panel considered the voting on draft policy approval within the SASB as a remedy for the claimed "inaction". See IEEE-SA BOG Appeal Officers Decision, 18 September 2014, on file with the authors. 101 Appellants' Appeal Brief of 18 September 2014, on file with the authors. 102 In brief, the BOG Appeal Panel based its decision on Section 5.4 of the IEEE-SA Standards Board Bylaws, which provided that appeal can be filed by those adversely affected by a standard or lack of action in IEEE standardization process (emphasis added). The claims put forward by the appellants were found not to be related to any of the two conditions. See IEEE-SA BOG Appeal Officers Decision, 22 October 2014, on file with the authors. 103 See n 41. 104 The appellants were Alcatel-Lucent, Ericsson and Qualcomm. 105 See n 41. not apply to the development of standard-setting policies. 106 For this reason, the ExSC Panel rejected the appeal, explaining that SSOs are free to draft their own policy without necessarily adopting an open and consensus-based process. 107 In the authors' view, if this is in fact the correct scope of application of the ANSI requirements, there is an important flaw in the (US) governance of SSOs. In the case of IEEE, more specifically, the above-mentioned principles are crucial to fulfil its mission ensuring that humanity (and not only a fraction of it) is benefitted. 108 The justification that the application of consensus requirement to policy-making activity would prevent the IEEE-SA from acting in the interests of the Institution 109 sits at odds with the IEEE-SA's role of a consensus-based SSO. Given the inseparability of the rules and policies for standards development from the actual process of standardization, the ANSI and WTO principles should logically apply not only to standards development processes, but also to the development of any policies governing the Institute's standardization activities. This is especially the case in a patent-intensive sector, where patent policies are decisive for any corresponding standardization agreements. Furthermore, the argument that development of SSOs Patent Policies is inseparable from its standardization activities is also supported by the SDOAA, which adopts a definition of "standard development activity" explicitly covering any actions taken with respect to an SSO's patent policy. Standards Development Organization Advancement Act of 2004 (n 57), Sec 103: "The term 'standards development activity' means any action taken by a SDO for the purpose of developing, promulgating, revising, amending, reissuing, interpreting, or otherwise maintaining a voluntary consensus standard, or using such standard in conformity assessment activities, including actions relating to the intellectual property policies of the standards development organization" (emphasis added). Yet, this argument was found unpersuasive by the ANSI ExSC Panel, see summary decision, (n 106).
The new policy under the lens of EU competition law
One of the consequences of lack of consensus and balanced stakeholder participation in the process leading to the Policy Update is the antitrust concern of collusion stemming from the capture of the process by a selected majority. 111 In this sense, the argument could be made that Policy Update constitutes a decision by an association of undertakings having as effect the prevention, restriction or distortion of competition. Accordingly, the Policy Update might run afoul of article 101 (1) of the Treaty on the Functioning of the EU (TFEU), which prohibits agreements between undertakings, decisions by associations of undertakings and concerted practices having as their object or effect the prevention, restriction or distortion of competition within the EU internal market, and which have the potential to affect trade between Member States.
Given the global and widespread application of IEEE standards, virtually any standard development activity of the IEEE can be caught by the antitrust jurisdiction of the European Union. Specifically, article 101 (1) can be invoked to curb anticompetitive practices which are predominantly or even exclusively carried out outside the EU as long as there has been an implementation or an immediate, substantial and foreseeable effect in the EU territory. 112 The application of EU competition law to the activities of the IEEE (-SA) is thus not precluded by the incorporation of the Institute in the United States.
This section endeavours to do that in four parts. First, Section 5.1 illustrates the inapplicability to the Policy Update of the so-called "safe harbour" provided for standardization agreements under article 101 TFEU, concluding that a more substantive analysis is required. Second, Section 5.2 explains the four major amendments introduced with the Updated Policy, suggesting that these may be 111 These concerns were discussed in various occasions during and after the development of the revised draft Patent Policy; see, for instance, Draft and Comments Received <http:// grouper.ieee.org/groups/pp-dialog/drafts_comments/> accessed 27 July 2016, letter submitted by Gregory Sidak to Deputy Assistant Attorney General Hesse on 28 January 2015 <https://www.criterioneconomics.com/proposed-ieee-bylaw-amendments-affectingfrand-licensing-of-seps.html> accessed 27 July 2016.
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The European Court of Justice has accepted the extraterritorial application of EU competition law in numerous occasions. For instance, in Dyestuffs (Case 48/69, Imperial Chemical Industries Ltd. v Commission [1972] ECR-619) and Woodpulp (Joined Cases 89 /85, 104/85, 114/85, 116/85, 117/85 and 125/85 to 129/85 hlström and Others v Commission [1988] ECR -5193), the Court upheld jurisdiction where an agreement or concerted practice had been implemented in the territory of the European Union, in particular through subsidiaries or trading parties operating in the EU. Furthermore, in more recent cases the General Court endorsed a theory of "qualified effects", according to which the Commission's jurisdiction extends to conduct having immediate, substantial and foreseeable effects in the European Union. See Case T-102/96, Gencor v Commission [1999] ECR II-753; case T-286/09, Intel Corp. v Commission, currently on appeal to the ECJ).
It is thus not difficult to imagine that, given the global application of IEEE standards, EU jurisdiction can be exerted on the basis of the manufacturing and commercialization decisions made by standard implementers, and the effects derived therefrom. considered a restriction of competition within the context of future IEEE standardization activities. In a third stage, possible defences to claims of infringement of article 101 TFEU are analysed. For example, one may reasonably claim that certain restrictions of competition, such as those introduced through the Policy Update, are objectively necessary to the establishment of a standardization agreement. By the same token, it can be argued that the restrictions imposed by the new IP Policy would generate efficiencies in accordance with the test devised in article 101 (3) TFEU, even if falling short of the "objective necessity" required under article 101 (1). Although not necessarily providing a conclusive answer, Sections 5.3 and 5.4 will detail some of the elements that are relevant to the assessment of the IEEE-SA's Policy Update under these two inquiries.
Assessment under horizontal cooperation guidelines
The European Commission has facilitated the application of article 101 with the formulation of both general guidelines on the application of article 101 (3), 113 and more specific guidelines which seek to clarify the interpretation of article 101 with regard to certain types of agreements. The specific Guidelines of relevance for the assessment of the Policy Update are the Horizontal Cooperation Guidelines, 114 which apply to agreements between actual or potential competitors to jointly engage in R&D, production, purchasing, commercialization or standardization.
Standardization agreements, in particular, have as their primary objective the definition of technical or quality requirements with which current or future products, production processes, services or methods may comply. 115 While an SSO's Patent Policy does not directly or exclusively define those requirements, its role in attracting technology developers and manufactures is such that it defines "terms of access" to the relevant technical standard, 116 at least in patentintensive sectors involving SEPs. For this reason, this Policy can be deemed embedded (by incorporation) into specific standard-setting agreements involving SEPs. It is thus possible to analyse the Policy within the context of each standardization agreement to which it gives rise, assessing whether its rules of licensing and disclosure give rise to actual or likely anticompetitive effects with regard to a particular standard.
There is also one possible -albeit imperfect -way to conduct this assessment in the abstract, namely by examining whether the Policy Update increases the 
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Guidelines [257] . 116 See, by analogy, the Guidelines referring to the terms of access "to a particular quality mark or for approval by a regulatory body." ibid.
likelihood that IEEE's standardization falls foul of EU competition law. A first important step of that analysis is to verify whether the agreement concerning the revision of the Policy would qualify for the so called "safe harbour", which implies immunity from scrutiny under EU competition law.
Pursuant to the Guidelines, standardization agreements "normally" fall outside the scope of article 101 (1) as long as they comply with a set of four cumulative requirements.
117 Condition (1) of this safe harbour is unrestricted participation in standard-setting, 118 including impartial and non-discriminatory balloting procedures and objective criteria for selecting technology to be included in the standard. 119 This requirement is amply fulfilled in the IEEE-SA's standard-setting procedures, which allow every party to join standards development stages and ensure equality in the standards approval stage by prohibiting domination by a single stakeholder group in the balloting process. 120 The IEEE-SA also fulfils this criterion by providing numerous occasions to approach and invite interested parties for the work conducted in Study and Working Groups. 121 However, an opposite conclusion can be reached with regard to the process followed for the 2015 Policy Update: first, the Policy was drafted by a close group of stakeholders affiliated to companies with certain commercial interests, appointed through a non-transparent process. Furthermore, no call for participation was issued prior to establishing the Ad Hoc committee, keeping the concerned parties uninformed about the drafting process.
Where the criterion of unrestricted participation cannot be fully met, the negative effects can be minimized by informing and consulting interested parties on the drafting processes. 122 In this regard, condition (2) of the safe harbour requires procedures for adopting the standard in question to be transparent, and the processes leading to defining a standard to take into account the interests of all stakeholders.
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Guidelines [278] and ff. The word "normally" used in the Guidelines seems to imply that there may be exceptional circumstances under which the safe harbour would not apply, even in the presence of all the requirements.
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This condition is based on the Commission Decision in case Ship Classification. The Commission's preliminary view was that, given that all members of the International Association of Classification Societies (IACS) had a strong position on the relevant market, the technical resolutions and standards of the IACS brought significant competitive disadvantages for the non-members of the IACS. In this regard, the Commission proposed to adopt objective, transparent and non-discriminatory qualitative membership criteria. The standards development processes of the IEEE-SA fulfil those criteria by, inter alia, making prior announcements of future meeting venues and publishing the minutes of the meetings. 123 However, the facts that the meetings of the Ad Hoc took place in private, and that its minutes were not promptly (or ever, in the case of the subcommittee) made available, 124 suggest a more closed ecosystem, in stark contrast with the notion of transparency put forward in the Guidelines. Moreover, the criteria for the selection of members engaged in the drafting and approving processes of the Ad Hoc and its subcommittee are missing from public documents. Finally, it has been shown that the approval by PatCom, which led to the decision to transfer the revised draft Policy for SASB consideration, was obtained by a vote that does not reflect the consensus required for the development of IEEE-SA standard documents, 125 and hence, PatCom did not take into account the interests and views of all stakeholders when approving the Patent Policy draft.
Condition (3) of the safe-harbour relates to the voluntary character of the standards. This condition is where the assessment of the Policy under the safe harbour becomes most challenging: is formal compliance with voluntariness sufficient, or does the context in which the Policy operates influence the understanding of "voluntary"? In principle, SEP holders can choose in their LOAs to either grant licences under FRAND or Z-FRAND (ie FRAND but without compensation) in accordance with the updated Policy, or to be unwilling or unable to grant such licences.
126 As a matter of fact, however, the latter option is likely to lead to the exclusion of the corresponding patents from the technology considered for the standard. Condition (4) of the safe harbour refers to access to the standard on FRAND terms. This aspect is obviously a crucial focus of the Policy Update, which aims to ensure access to FRAND-committed SEPs by depriving SEP owners of the unconditional right to seek an injunction, and setting out a methodological basis for the calculation of FRAND. The relevant question is whether these changes contribute to making the resulting Policy clear and balanced, adapted to the needs of the industry and the IEEE. While the concerns behind the Policy Update were dictated by the concerns of uncertainty and rising litigation in the sector (ICT) most affected by IEEE standards, 128 the IEEE did not provide evidence of a pathological situation 129 warranting such drastic changes to the existing patent policy. Since the Policy Update materially affects the bargaining frontier of SEP holders and improves correspondingly the position of standard implementers, a doubt can be cast as to whether the Patent Policy really reflects a balance between stakeholders. In sum, the Policy Update appears to preclude the applicability of the safe harbour to any standardization agreement resulting from the implementation of that policy. Accordingly, scrutiny under EU competition law of any future standard produced by the IEEE-SA would require a substantive analysis of its actual or likely welfare effects.
Analysis under article 101 TFEU of the amendments introduced by the policy update
A substantive analysis of the Policy Update necessarily starts from an appreciation of the potentially anticompetitive object or effect of amendments to IEEE-SA's Patent Policy. As mentioned, the most significant changes of the Policy Update are related to the duty of SEP holders to: (a) grant a licence to any compliant implementation; (b) not seek injunctive relief, except where an implementer fails to participate or comply with the outcome of an adjudication; (c) determine their royalties including consideration of the value of specific elements; (d) not request the cross-licensing of non-SEPs, or patents that are only essential to other standards. 5.2.1. "Any" and "smallest saleable" compliant implementation
The major problem for SEP holders stemming from requirements (a) and (c) is that they imply a departure from the traditional licensing practice, where royalties are based on a percentage of the final price of any end-product that implements the standard. This licensing system enables patent holders to appropriate the value brought by their invention(s) to the product in question by demanding that endproduct manufacturers royalties are based on a percentage of the final price, rather than the contribution that the patent(s) make(s) to the multiple components constituting that product. There is no question that, by forcing SEP holders to grant licences at all levels of production and mandating the consideration of the value of the SSCI as a royalty base, the Policy Update disrupts the existing licensing practice, generating both transaction and adjustment costs for existing SEP holders.
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This disruption also makes it harder to reflect in royalty payments any added value stemming from the integration of different components, which, by contrast under the new Policy must be spread proportionally across the royalty rates of SSCIs. However, the relevant question is whether such disruption results in cognizable competitive harm.
Critics of the new Policy have pointed to the fact that it constitutes a coordinated interference with the price system, allegedly resulting in underinvestment and limiting innovation.
131 So far, only one critique has levied such allegation in the context of EU competition law. 132 In particular, Petit suggests that IEEE's attempt to clarify "reasonable" rates may violate article 101 TFEU following an incipiency theory, which aims to "nip" anticompetitive behaviour "in the bud". He bases this argument on his reading of the recent Bananas case, 133 where the European Court of Justice held that exchange of certain pre-pricing communications constitutes infringement by object, where it is capable of removing uncertainty between participants as to the operation of the market in question. 134 However, no specific justification is offered for extrapolating from Bananas a general prohibition of coordinated action consisting of a (recommended) methodology for calculation of the final price, as opposed to specific quotation prices exchanged between competitors. 135 Even accepting an interpretation of the updated Policy to the effect that a "reasonable" royalty must be based inter alia on the SSCI value and on the contribution of the patent to its functionality, the validity of this as an indicator of price-fixing, either actual or in incipience, is dubious. The Policy demands that negotiations simply factor in the aforementioned values, but says nothing on the multiplier (ie the actual royalty rate) that an SEP holder can charge in relation to those values. The Policy simply forces SEP holders to adopt a common metric, thereby fragmenting the amount of royalties sought across different components, and thus presumably facilitating comparisons and market transparency.
136 Of course, transparency may also have adverse effects on competition, in a market characterized by price parallelism and exhibiting additional "plus factors" from which the existence of a coordinated conduct can be inferred. features, 138 it appears that critics of the Policy Update have cried the "spectre" of price-fixing without demonstrating a sufficient likelihood that it does materialize. Under these circumstances, it seems inappropriate to place such restrictions into the "object" category. Nevertheless, the qualification of the recommended methodology as a restriction of competition cannot be excluded in light of its potential price suppression effects in the market for a specific standards-enabled product. Ultimately, this assessment depends on the actual impact that the Policy Update will have on licensing practices, specifically the degree to which it is likely to result in lower royalties and reduced innovation in the specific market in question.
Cross-licences
A similar type of problem raised by the Policy Update is its treatment of crosslicensing (requirement (d)), which prevents companies from designing licensing programmes demanding reciprocity for patents unrelated or not essential to the standard in question. The rationale of this provision is clearly one of restricting the ability of SEP holders to leverage their market power into a different market. Furthermore, the fact that this rule pushes SEP holders to indicate royalty-based licensing arrangements for their non-SEPs enhances transparency of their pricing, contributing to creating a more intelligible licensing regime. The criticism against it is, once again, one of disruption of the existing licensing practices -which heavily rely on portfolio cross-licensing to simplify negotiations. 139 That disruption also increases the likelihood of higher prices downstream as a result of royalty stacking, a phenomenon whereby the royalties of various complementary patents "stack up", one above the other, potentially raising a barrier to commercialization. 140 This is simply a manifestation of the so called "Cournot complements" problem, according to which the overall price for complementary inputs sold by different firms tends to be higher than the price obtained when those inputs (in this case, patents) are sold by a single firm altogether.
141 Cross-licensing solves this problem at least among two firms,
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by allowing the consolidation of negotiations between holders of complementary patents: the more cross-licensing there is for SEPS of a given standard, the lower it is likely to be the cost for implementers to make standard-compliant products. It follows that the Policy Update may result in higher prices for consumers, or prevent the emergence of potentially innovative products due to the higher production costs incurred by end-product manufacturers. However, it should be noted that the impact of this amended rule is limited, since (as noted by the DoJ) 143 it leaves parties free to voluntarily negotiate broader portfolio crosslicences. In practice, one can expect such requests to become the subject of routine bilateral negotiations, instead of a mandatory condition of a predefined "licensing programme". Once again, the actual effect of the updated Policy depends on the extent to which licensing practices will effectively change the negotiating strategies of SEP holders.
Injunctive relief
The third type of problem raised by the Policy Update is the interference in the balance of power of negotiations between SEP holders and standard implementers by limiting the availability of injunctive relief. Specifically, requirement (b) deprives SEP holders of the ability to seek such relief except in very limited (above-mentioned 144 ) exceptional circumstances. By transforming SEP entitlements from a "property" into a "liability" rule, 145 this amendment reduces the bargaining power of SEP holders vis a vis implementers, who in turn remain free to use the "threat" of an infringement, validity, or essentiality challenge as a bargaining chip to obtain lower royalty rates. 146 Considering the probabilistic nature of patents, 147 it is but logical to expect that patent owners will decrease the rates they seek from implementers in order to minimize the chances that negotiations turn into a costly litigation or arbitration process. This measure is therefore likely to materially affect the royalty rate, and conceivably result in a reduction of investment and innovation. That effect is compounded by the prohibition imposed by the new Policy to base royalty rates on past licences, where such licences were obtained under the (explicit or implicit) threat of an injunction.
148
It should also be noted that, contrary to the DoJ's assessment of US law, this aspect of the Policy is significantly more restrictive than the current state of EU competition law. As clarified by the recent judgment of the Court of Justice of the EU in Huwaei v ZTE, 149 SEP holders do not incur antitrust liability for seeking injunctive relief as long as they have alerted a potential licensee of an alleged infringement and presented written offer for a licence on FRAND terms. This safe harbour is not available under the Policy, which accordingly incentivizes SEP holders to obtain negotiated solutions by demanding lower royalties than those they would otherwise request -and thus adversely impacting their incentives to innovate. Although upholding this conclusion would require a court or the Commission to apply a somewhat consequentialist reasoning, it is not difficult to imagine it being supported by evidence of declining SEP royalties and slower pace of technological innovation. While that empirical assessment can be left for future research or specific case analysis, suffices it to say that this particular amendment of the Policy may under certain circumstances be considered a restriction by effect under article 101 TFEU.
Ancillarity
Despite any potential anticompetitive effect, the updated Policy may escape article 101 TFEU to the extent that any restrictions of competition it imposes are "ancillary", ie objectively necessary to the pursuit of a legitimate aim. This concept has been integral part of EU competition law since early cases such as Societe' Technique Miniere v Mascinenabau Ulm, where the Court held that an exclusive licence to a distributor does not infringe article 101 (1) to the extent that it is "really necessary for the penetration of a new area by an undertaking". 150 The issue of necessity was also central in evaluating the arrangement of exclusive licensing to intellectual property in Nungesser 151 and Coditel, 152 both revolving around the determination of whether the exclusivity granted by the agreements in question was proportionate to attract sufficient investment. 148 See Patent Policy, sec 6.1, definition of "Reasonable Rate". 149 154 and on joint ventures 155 ), the rule that "ancillary restraints" refers to those that are "necessary" to implement a given operation.
156 Specifically, the evaluation of "necessity" cannot imply an assessment, in the light of the competitive situation on the relevant market, of whether the restriction is indispensable to the commercial success of the main operation, 157 or the establishment of the undertaking on the market on a long-term basis. 158 In other words, indispensability cannot be used to justify restrictions that serve to secure profits going beyond mere commercial viability. This rigid approach to the interpretation of necessity was confirmed by the recent judgment in Mastercard v Commission, where the Court held that the mere fact that the operation is more difficult to implement without the restriction, or even less profitable, is not sufficient to claim "objective necessity". 159 What this strict necessity test implies for the restrictions imposed by the Policy Update is that any justification under the ancillarity doctrine would need to overcome an extremely demanding test. While it can be admitted that certain rules of SSOs (such as FRAND commitments and good faith disclosure of IP) might qualify as necessary safeguards for the existence of a standardization agreement in the market in question, the key question to be addressed is whether any of the features introduced by the new Policy would be required for the conduct of standard-setting. Given the successful operation of the IEEE-SA under its previous Patent Policy, this defence is not likely to be a sufficient obstacle to any possible challenge of the Policy Update.
There is however another possible line of "ancillarity" defence which could grant the IEEE-SA more leeway in the adoption of its policy. Whereas the majority of cases referred to a notion of ancillarity based on necessity for a commercial transaction, a few of them revolved around necessity for the fulfilment of a socalled "regulatory" function entrusted to a particular private entity. In Wouters, 160 the Court developed this doctrine for the first time answering a preliminary reference concerning the compatibility with article 101 (1) TFEU (then art 85 (1) of the EC Treaty) of a decision by the legal bar association to prohibit multi-disciplinary partnerships (in particular, between lawyer and accountants). The Court ruled that to determine the compatibility with article 101 (1), account must be taken of the objectives pursued by the decision of the association, which it found to be connected with the need to make rules relating to organization, qualifications, professional ethics, supervision and liability, in order to ensure that the ultimate consumer of legal services and the sound administration of justice are provided with the necessary guarantees in relation to integrity and experience. 161 It also noted that the applicable legal framework entrusted the Bar of the Netherlands with responsibility for adopting regulations designed to ensure the proper practice of the profession, and that the decision in question did not go beyond what was necessary to achieve that objective. 162 In a nutshell, the Court seemed to imply that this particular notion of ancillarity would apply when a private body: (a) is acting for the pursuit of the public interest; and (b) derives its powers from public law. Subsequent judgments have confirmed this ancillarity doctrine for other private bodies with public law origin, such as the Portuguese Order of Chartered Accountants (Oficiais de Conta), 163 the Association of Italian Geologists (Italian Geologists) 164 and the Italian Observatory for road traffic safety and social security (Consulta generale per l'autotrasporto e la logistica). 165 Interestingly for possible appeal to this doctrine by the IEEE, the notion has been extended to regulatory bodies recognized by international law, such as the International Olympic Committee (Meca Medina).
166 However, it remains controversial whether such doctrine can be invoked by private organizations that have not been officially entrusted with authority by either the State or the international community. 167 The ECJ ruling in Slovak Banks 168 seems to suggest that this cannot be the case, in reasserting EU competition law's view that it is for public authorities, and not private undertakings, to ensure compliance with statutory requirements. 169 This would seem to apply a fortiori where undertakings appeal to the pursuit of self-proclaimed public interests in order to take actions which amount to an infringement of competition law.
In short, the challenge for a regulatory ancillarity defence in this context is to establish its application to hybrid bodies, like SSOs, that are neither public in origin (not having been officially created or recognized by law) nor in nature (its membership being constituted predominantly by private entities), but whose mission is to serve the public interest. 170 While a tenuous argument could be made that the conferral of authority to IEEE's standards by its accreditation as an American Standard Developer.
171 constitutes an informal delegation of power, 172 the applicability of the defence appears to be in any case jeopardized by the breach of the specific principles under which such delegated activity was supposed to take place: namely, the ANSI requirements and the overarching principles of the IEEE.
Efficiency
If the Policy is found to fall within the scope of article 101 (1), this does not necessarily lead to a violation of EU competition law. A restriction can be justified pursuant to article 101 (3) if the agreement, decision or concerted practice contributes to improving the production or distribution of goods or to promoting technical or economic progress (1), while allowing consumers to get a fair share of the resulting benefit (2), and neither it imposes on the undertakings concerned restrictions which are not indispensable to the attainment of these objective (3), nor it leads to competition being eliminated in a substantial part of the market (4). Were article 101 (3) to be invoked in the context of a challenge to the Policy Update, there would appear to be little difficulty in satisfying the first prong of its test: the Policy Update does contribute to an improvement in the production of goods, in particular those products requiring the use of standards and SEPs, as it provides greater clarity and transparency with regard to the rules applicable to SEP claims. Each of the four described amendments of the Policy seem to fare well under this prong, either improving production or even promoting technical and economic progress, thanks to the multiplier effect of standardization.
First, the rule mandating licensing to any compliant implementation opens up the market of component parts, which may drive down prices for standardized products and increase the possibilities for consumers to seek replacement of any such relevant part (as opposed to buying a whole new end-product) in case of failure or malfunctioning. The benefit would also easily satisfy the second prong of the test, given the immediate gain for final consumers of the final products.
As to the second element, the rule concerning the royalty base formulation has the value of providing a focal point for negotiation, thereby making cost savings which could ultimately flow to the benefit of consumers in the form of lower prices and increased quality or innovation (to the satisfaction of the second prong).
The third element, that is the rule prohibiting SEP holders to seek injunctions before adjudication, serves to prevent opportunistic rent-seeking (through the threat of injunctions) by depriving SEP holders of an "outside option" from the negotiations table. This facilitates or even accelerates standards adoption, thus providing a benefit to technological progress and the production of goods; and it is reasonable to expect a quick transfer of the benefit to final consumers, although also likely negative long-term consequences for innovation.
Fourth and finally, the rule prohibiting bundled cross-licensing preserves the autonomy and subsistence of implementers (particularly small and medium sized ones) in the relevant technology market, by enabling their implementation of the standard without incurring the costs of patents, which may be substitute for their own technology. Only the passing-on element may be less evident here, as the rule merely protects the interests of implementers, which does not necessarily translate into a benefit for consumers downstream. To the contrary, it might actually result in higher prices and reduced innovation due to royalty stacking.
When it comes to indispensability (the third prong), it is important to note that, although the test of article 101 (3) appears on its face as demanding as article 101 (1), the Commission has suggested a more flexible interpretation, by referring to any restriction being "reasonably necessary" for the efficiency in question. Importantly, the focus of this analysis is not whether in the absence of the restriction the agreement would not have been concluded (as in the case of ancillarity), but rather whether more efficiencies are produced with the agreement or restriction than in the absence of the agreement or restriction. 174 According to the Commission, counterfactuals offered by the undertakings will be readily accepted, unless it is reasonably clear that there are realistic and attainable alternatives. 175 In principle, this seems to militate in favour of a sufficient flexibility of article 101 (3) to legitimize the pursuit of the general goal of the Policy Update: to provide clarity and transparency. However, it seems particularly difficult to justify the forced renunciation of injunctive relief (prior to final adjudication) as the least restrictive alternative: if the desired effect was to provide limits against opportunistic use of injunctions, that could also be achieved, for example, by establishing a "safe harbour" framework similar to the one developed by the ECJ in Huwaei, 176 or the Commission in Samsung. 177 This type of measure was both realistic and attainable within the IEEE-SA, and would have been significantly less impactful on the bargaining position of SEP holders, and their ability to recoup investments.
The final question for the application of article 101 (3) is whether the Policy Update is likely to lead to the elimination of competition in respect of a substantial part of the products concerned. Answering this question requires an appreciation of the sources of competition, which will vary depending on the goods affected by standardization, including the intellectual property involved. 178 As the new Policy may affect competition between technology providers for inclusion in a standard, one can expect the market(s) for technology (ie the relevant patents) to be significantly impacted. In this regard, the Guidelines make clear that competition in the technology market would be carefully assessed if it appears that an agreement may lead to the exclusion of valid alternative technology. 179 An efficiency defence is therefore unlikely to succeed if the price suppression effect drives out of IEEE standardization a sufficient number of industry players with important technology portfolios, as it appears the opposing declarations made by major SEP contributors such as Qualcomm, Nokia and Ericsson 180 following approval of the Policy Update. Unsurprisingly, this trend is reflected in a sharply declining number of LOAs submitted in the year following adoption of the new Policy. 181 
Conclusion
This paper sought to examine the legality of the recent IEEE-SA Patent Policy Update under EU competition law. Despite the complexity and specificity of the assessment that would be required for each standard developed under the revised Policy, it has been possible to conduct a generalized assessment with regard to the amendments introduced by the Policy Update, and specifically their likely impact on the technology market. This assessment was grounded on the recognition that the Policy constitutes an integral part of future standardization agreements within the IEEE, and therefore can be analysed as such, under the framework defined by the European Commission in its Guidelines on Horizontal Cooperation. The Guidelines offer a "safe harbour" to shield these important agreements from potential antitrust liability under specific conditions. However, unlike traditional standard-setting activity in the IEEE-SA, the process followed for the introduction of amendments of the Policy Update fails to meet those conditions, particularly in view of its deficiencies in terms of transparency and consensus. While the IEEE-SA ensures equality of stakeholders and openness of standardsetting procedures, limited participation and procedural omissions in the course of policy-development prevented the IEEE-SA from establishing a balanced Patent Policy, thereby precluding the application of the "safe harbour" to standardization agreements concluded on the basis of the revised Policy.
This ineligibility for safe harbour opens up the possibility for undertakings adversely affected by IEEE standard-setting to use article 101 TFEU in order to invalidate an adopted standard, and impose liability on the IEEE-SA members involved in its development. The prospect of success for such claims was assessed under a four-step analytical framework.
First, it was established that the amendments introduced by the policy do not give rise to an infringement "by object", at least in the absence of additional elements indicating the existence of collusion. This means that the outcome of the article 101 TFEU analysis will depend significantly on the circumstances affecting the standard and the market in question.
Secondly, a preliminary assessment suggested that certain amendments have in themselves the potential to raise competitive concerns, in particular for the effects that they may have on licensing royalties, and ultimately on SEP holders' incentives to innovate.
Thirdly, it was shown that the introduced amendments are unlikely to be seen as necessary to the pursuit of standard-setting activity, in light of the stringency of the commercial ancillarity test and the failure by the IEEE-SA to fulfil the conditions for application of the regulatory ancillarity doctrine. In particular, it is highly questionable that the deprivation of SEP holders from injunctions be strictly required for the existence of an SSO, and it is hard to claim that the IEEE-SA acted in the public interest when it violated the principles under which its activities are supposed to take place.
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Fourth and finally, a tentative application of article 101.3 to the amendments that produced ambivalent results, depending primarily on the fulfilment of its fourth condition: ie whether the agreement leads to the elimination of competition in a substantial part of the common market. Critical to that determination is the significance of the technology portfolios of the industry players that have denounced the new Policy, and refused to submit LOAs for participation in future IEEE standardization. Since the patent policy is not severable from the main standardization agreement, an affirmative answer would lead to a condemnation of undertakings involved in the standard-setting, as well as the IEEE for having facilitated coordination necessary for the achievement of any identified anticompetitive effects.
All in all, this analysis showed that the patent policy of SSOs is a delicate matter, involving a careful balance between its incentivizing and prophylactic functions. SSOs are advised to seek that balance by keeping obligations on SEP holders within reasonable limits, in particular ensuring that any such obligations be either the result of solid consensus between SSO members, or demonstrably necessary for the conduct of standard-setting. If on the one hand it is logical for SSOs to seek to offer their members protection against widespread concerns in the industry, it is also important to prevent the use of the standard-setting framework for redistribution between winners and losers in the risky and uncertain process of technological innovation. 
